Objectives: Determine if the peer-reviewed evidence supports single-patient ward bedrooms in lowacuity care settings within a hospital. Background: New evidence exists since the 2006 Facility Guideline Institute guideline recommended single-bedded rooms (SBRs) in low-acuity care settings. Additionally, prior studies evaluated high-acuity care settings (e.g., critical care) in their recommendations on SBRs. There is a need to reevaluate the evidence. Methods: A systematic review of the literature was completed including electronic and hand searches of references. A data extraction form was utilized. Two reviewers evaluated the studies independently. Studies that were included examined the effect of single-patient rooms on medical surgical ward beds only. Each study was graded using accepted clinical evidence grading instruments. Results: Over 1,400 records were identified. After excluding studies, a total of 49 records were graded. The highest quality evidence identified (Center for Evidence-Based Medicine [CEBM]: 2a, 2b, and Grading of Recommendations, Assessment, Development, and Evaluation [GRADE] C) did not support the use of single-patient rooms for reducing infections, for minimizing patient falls, for reducing medication errors, or for patient satisfaction. Operational efficiencies were improved with SBRs but only addressed the maternity ward. The lowest quality evidence (CEBM: 4/5 and GRADE D) supported the use of single-patient rooms. Conclusions: Based on CEBM and GRADE assessments, there is a lack of high-quality data supporting the use of low-acuity SBRs throughout the entire hospital. Furthermore, it is recommended that more research be conducted on the effect of SBRs, so higher quality evidence is developed.
the functional program (Facility Guidelines Institute, 2014) . Additionally, FGI recommends where renovation work is undertaken and the present capacity is more than one patient in each room, maximum capacity shall be no more than the present capacity, with a maximum of four patients in each room (ASE, 2014) . The 2018 FGI Health Guidelines Revision Committee (HGRC) consists of 98 members whose mission is to establish and promote consensus-based guidelines and publications, advised by research, to advance quality healthcare. The backgrounds of the HGRC members are in the design, operation, and construction of healthcare facilities. The members of the HGRC come from the private and public (federal and state government) sectors. The current FGI guideline was established based on a majority vote of the membership at that time (D. Erickson, personal communication, July 25, 2016) . The FGI guideline has since been adopted as a state regulation in 35 U.S. states (as of December 2015; FGI Guideline Adoption Map, 2016) . In other words, new hospital construction and/or renovation requires construction of single-bed low-acuity hospital rooms based on the state hospital/health department regulation. The current FGI guideline and state regulations have resulted in billions of dollars of expenditures for the construction of single-patient hospital rooms (Becker Hospital Review, 2016) .
The purpose of this article is to present a systematic review of the literature (SRL) pertaining to the single-bedded rooms (SBRs) in low-acuity hospital care settings.
Definition of Terms
An SRL follows a prescribed methodology for identifying, reviewing, and appraising literature on a specific topic as described by the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA, 2016) .
SRL synthesizes findings from multiple sources and, therefore, is considered to be one of the top levels of evidence (LOE) as described by the Center for Evidence-Based Medicine (CEBM, 2016) and illustrated in Table 1 . Similar methods of identifying LOE specific for healthcare design projects have been developed and published (Pati, 2011; Stichler, 2010; Taylor & Hignett, 2014) .
Quality of the evidence is also evaluated using the Grading of Recommendations, Assessment, Development, and Evaluation (GRADE, 2016) and illustrated in Table 2 . CEBM and GRADE grading systems are used in medicine for important clinical appraisals, and as heuristics clinicians and patients can use to answer questions quickly (Oxford CEBM, 2016) . For healthcare design articles/studies, the Pati (2011) and Stichler's (2010) LOE articles also include a grading methodology of low, good, or high quality as outlined in Tables 3 (LOE) and 4 (quality).
Background
The FGI guideline recommendation for SBRs has not changed since 2006 despite newer, higher quality evidence being developed. As an example, a recent high-quality SRL of 28 articles on the impact of SBR design on various clinical outcomes including infection rates, adverse events (i.e., patient falls), medication errors, patient satisfaction, and costs was mixed (West, McDonagh, Burke, & Trueman, 2010) . In other words, 1a Systematic reviews (with homogeneity) of randomized controlled trials 1b Individual randomized controlled trials 1c All or none randomized controlled trials 2a Systematic reviews (with homogeneity) of cohort [a group of people with defined characteristics who are followed up on based on an intervention to determine morbidity or mortality from a specified outcome(s)] studies 2b Individual cohort study or low-quality randomized controlled trials (e.g., <80% follow-up) 2c "Outcomes" research; ecological studies 3a Systematic review (with homogeneity) of casecontrol studies 3b Individual case-control study 4 Case-series (and poor quality cohort and casecontrol studies) 5 Expert opinion without explicit critical appraisal, or based on physiology, bench research or "first principles"
the authors concluded it was not possible to state with certainty that SBRs resulted in a reduction in infection rates, adverse events, medication errors, a reduced length of stay (LOS), or increased patient satisfaction. Unfortunately, in some SRLs, a mixed intensity of care beds was included in the analysis (ICUs or high-intensity beds medical/surgical or low acuity, non-ICU beds), making comparison of findings difficult which is a limitation of the studies (Chaudhury, Mahmood, & Valente, 2004; Ulrich, Quan, Zimring, Joseph, & Choudhary, 2004; Ulrich et al., 2008) . Patients who occupy ICU beds likely require more care and may be in a more compromised state or need isolation requiring an SBR. Evidence for SBRs points toward their need in high-intensity care settings (e.g., ICU, burn, neonatal intensive care unit [NICU] , pediatric intensive care unit, and cardiothoracic surgery) as compared to low-acuity patient wards (Simon, Maben, Murrells, & Griffiths, 2016; Ulrich et al., 2004) .
The mixed-use issues and findings of a need for SBRs based on the evidence in high-intensity care settings only raised serious concerns by the current authors in understanding whether SBRs throughout an entire hospital setting were actually effective in improving important clinical outcomes such as infections, patient falls, medication errors, or patient satisfaction. In the Institute of Medicine (IOM, 2008) report, Knowing What Works in Health Care, A Roadmap for the Nation, approximately 30% of care practiced Brookings Institute, 2009; Donaldson, 1999) . The merits of physical design of treatment settings are discussed in the literature and in publications, but infrequently tested empirically (Devlin & Arneill, 2003) . The fact that the physical design of treatment settings has not been tested empirically has been borne out in a prior review which states that "Too few sound studies were found to evaluate the effects of SBRs thoroughly" (van de Glind, Roode, & Goosensen, 2007, p. 153 ). There appears to be several reasons for a lack of empirical testing including (1) the field of architecture lacks a tradition of research, (2) medicine may be overlooking the role of the physical environment in patient outcomes, and (3) the research process can be difficult in the healthcare settings in general (Devlin & Arneill, 2003) . This SRL focuses on systematically reviewing available evidence, evaluating the LOE, and grading the evidence using accepted clinical grading scales to answer the research questions: What is the effect of SBRs in low-acuity healthcare settings on the outcomes of infections, patient falls, medication errors/usage, LOS, costs, patient satisfaction (including issues of sleep, patient comfort/well-being, dignity, and well-being), staff preferences, and operational efficiencies? Secondly, this SRL seeks to answer the question, "Are SBRs absolutely necessary (i.e., mandatory) for every low-acuity care room in a hospital based on the above outcomes?" Policy makers supporting SBRs have included such reasons as reduced infection, reduced costs, and improved patient satisfaction (J. Calabria, Director Certificate of Need & Licensing, State of NJ, personal communication, July 8, 2016).
Inclusion Criteria for Studies in the SRL
The types of studies included in this systematic review evaluated the effect of single-patient lowacuity care rooms on the outcomes of infection, patient falls, medication errors/usage, patient satisfaction, and staff preferences/operation efficiencies. Where possible to identify, the comparator group was multibed/patient low-acuity care rooms. These studies were evaluated/graded following the Center for Evidence Guidelines LOE CEBM (2016) and GRADE (2016) . CEBM and GRADE assessments were used in this SRL because of the specificity required for decisionmaking based on clinical outcomes relevant to morbidity and mortality (i.e., infection, patient falls, and medication errors/usage). LOE and quality grading as proposed by Health Environments Research & Design (HERD) were deemed to be inadequate due to a lack of specificity on these outcomes (Stichler, 2010) .
By grading the identified evidence by CEBM and GRADE, an attempt was made to understand the evidence used to date in making recommendations and in establishing guidelines for mandating SBRs throughout the entire hospital for low-acuity use. Other published SRLs have not graded the evidence solely for low-acuity care SBRs (Chaudhury et al., 2004; Ulrich, 2004) . 
Method
A systematic review of the published literature was undertaken to identify the available evidence surrounding the clinical outcomes of low-acuity SBRs. The systematic review followed the steps prescribed by PRISMA (2016). The outcomes of infection, patient falls, medication adherence/ errors, patient satisfaction, staff preferences, and operational efficiencies were chosen due to the regularity in which they appear in the literature as reasons for having low-acuity SBRs throughout the entire hospital. Only English language publications were considered from 1980 to the present day. Publications were considered for these years, considering the study and evaluation of healthcare design of hospitals in its present form is a relatively new discipline (FGI and its process was not formalized until 1998; FGI, 2017). Articles not addressing the prescribed outcomes as a result of a single bed (low-acuity care room) were excluded from the analysis.
Searches
The search engines in Table 5 were utilized. Searches were performed between the dates of July 26, 2016 and September 2, 2016. The technology assessment websites in Table 6 were utilized. The specialty society websites and corresponding peer-reviewed journals in Table 7 were searched for clinical guidelines on the "use of" SBRs and outcomes in hospitals. In addition, all articles identified and graded for LOE and their reference sections were hand searched for any articles related to single-patient hospital rooms.
Reviewing, Evaluating, and Grading the Evidence
Upon identifying relevant articles, abstracts and/ or the full articles were obtained, and data from the studies were extracted using a data extraction form (available upon request). Two reviewers independently evaluated each study for inclusion or exclusion. Where disagreements existed, a third reviewer acted as the tie breaker. As previously noted, the CEBM and GRADE criteria are commonly used and accepted in assessing medical therapies; however, they have not been applied to evaluating the LOE or grading evidence for the effect of healthcare design on patient, organizational, and care provider outcomes. In this article, the design is considered to be a medical therapy. Table 1 outlines the  CEBM criteria and Table 2 outlines the GRADE criteria used in this SRL. The study's design, overall finding in support of SBRs (or not), and the study's sample size were including in the grading consideration.
A PRISMA (2016) flow diagram was used to map out the flow of identified information through the different phases of a systematic review. PRISMA maps out the number of records identified, included, and excluded, and reasons for exclusions. A PRISMA checklist was used to ensure there was an evidence-based minimum set of items for reporting in systematic reviews and meta-analyses. PRISMA checklists are useful for the critical appraisal of published systematic reviews, although it is not a quality assessment instrument to gauge the quality of a systematic review (PRISMA, 2016 ; to access the PRISMA checklist, the reader is referred to http://prismastatement.org/PRISMAStatement/ FlowDiagram.aspx).
Findings
Figure 1 (PRISMA diagram; PRISMA, 2016) identifies the result of the searches which were performed over the July 25-August 28, 2016, time frame. As can be seen in Figure 1 , 1,413 articles were initially identified and screened after duplicates were removed. A total of 93 duplicate studies were found in the search. Maximal information was extracted from the duplicate studies and the more recent publications excluded to prevent double counting of the same study.
Sixty-six full text articles were assessed for eligibility during the screening process and as per the inclusion and exclusion criteria in the Method section. After 17 exclusions for reasons as per below and as previously described in the Method section, 49 articles remained for the analysis of CEBM and GRADE assessments. The Online Supplemental Table outlines studies that were included and graded (based on study design) and clinical findings supporting (or not supporting) SBRs in a medical/surgical ward (low-acuity care settings).
As mentioned, the identified studies were used to answer the following research question: What is the effect of SBRs in low-acuity healthcare settings on the outcomes of infections, patient falls, medication errors/usage, LOS, costs, patient satisfaction (including issues of sleep, patient comfort/well-being, dignity, and well-being), staff preferences, and operational efficiencies?
The following section provides synthesized conclusions from the articles reviewed (also see Table  8 for a total number all studies identified by LOE, and whether the study was supportive (þ); not supportive (À) or equivocal (+) of low-acuity SBRs on each of identified outcomes. Note that some studies were counted more than once as they reported on multiple and different outcomes).
The Effect of SBRs on Infection Rates
In total, 31 studies evaluated the outcome of infection. Irrespective of the LOE and quality of the study, 10 were supportive of SBRs positively affecting the outcome of infection, 16 were not supportive, and 5 were equivocal. In a total of 5 studies using the highest quality evidence identified (CEBM 2a and 2b; GRADE C), the findings were not supportive of the use of SBRs in medical-surgical wards to reduce the infection rates (Drahota et al., 2012; Ellison et al., 2014; S. J. Harris, Farren, Janssen, Klein, & Lee, 2004; West et al., 2010; Yokoe et al., 2014) . There were no high-quality peer-reviewed articles identified, supporting a statistically significant reduction in the incidence of infection rates using SBRs in low-acuity care settings within a hospital.
The Effect of SBRs on Patient Falls
A total of five studies evaluated the relationship between SBRs and the outcome of patient falls. All of these studies were not supportive of SBRs for reducing patient falls. Additionally, there were no high-quality peer-reviewed articles identified (better than or equal to CEBM 2a and 2b; GRADE C) on the outcomes of falls. The following studies identified SBRs as a contributor to patients falls (CEBM 3a; GRADE C: Huisman, Morales, van Hoof, & Kort, 2012; Chaudhury et al., 2004; CEBM 3b; GRADE C: Maben, Griffiths, Penfold, Simon, Pizzo, et al., 2015; Singh, 2013) . One study identified a short-term risk with SBRs (CEBM 3b; GRADE C; Simon et al., 2016) .
The Effect of SBRs on Medication Errors
In total, there were two studies that evaluated the effect of SBRs on medication errors. One study was not supportive of SBRs on medication errors and one was equivocal. The highest quality evidence on SBRs and medication errors demonstrated that errors increased in one study over a 6-month period (CEBM 3b; GRADE C; Maben, Griffiths, Penfold, Simon, Pizzo, et al., 2015) and increased over the short-term and then decreased (CEBM 3b; GRADE C; Simon et al., 2016).
The Effect of SBRs on Medication Usage
In total, there were two studies which evaluated the effect of SBRs on medication usage. One study was not supportive of SBRs on medication usage and one was equivocal. The highest quality evidence on medication use demonstrated that narcotic use increased with SBRs in one study (CEBM 3a; GRADE C/D: Chaudhury et al., 2004) and decreased in another (CEBM 3b; GRADE C; Mulvaney, 2014) .
The Effect of SBRs on Patient Satisfaction
In total, 17 studies evaluated the relationship between SBRs and the outcome of patient satisfaction. Irrespective of the LOE and quality of the study, 12 were supportive of single rooms positively affecting the outcome of patient satisfaction, 1 was not supportive, and 4 were equivocal. The highest quality evidence on patient satisfaction and patient well-being was not supportive of the use of SBRs (CEBM 2b; GRADE C) and found that anxiety, depression, and physical comfort were worse (Pattison & Robertson, 1996) . In 
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Note. Some studies may appear more than once as they examined multiple outcomes.
two studies with lower quality evidence (CEBM 3a; GRADE C/D), the authors (van de Glind et al., 2007) found that SBRs may have had a moderate effect on patient satisfaction and that single-bed maternity rooms improved patient satisfaction (CEBM 3b; GRADE C; Janssen, Klein, Harris, Soolsma, & Seymour, 2000) .
The Effect of SBRs on Staff Preferences
In total, three studies evaluated the relationship between SBRs and the outcome of staff preferences. All of these studies supported SBRs but were of low quality (CEBM 5; GRADE D; Chaudhury, Mahmood, & Valente, 2006; Schweitzer, Gilpin, & Frampton, 2004; Walker, 2016) .
The Effect of SBRs on Operational Efficiencies (e.g., LOS and Costs)
In total, five studies evaluated the outcome of staff preferences. Irrespective of the LOE and quality of the study, four were positive and one was equivocal. The highest quality evidence on operational efficiencies demonstrated a reduction in LOS and costs with SBRs (CEBM 2b; GRADE C; S. J. Harris et al., 2004) . The other positive studies were of poor quality (CEBM 5; GRADE D; Chaudhury et al., 2006; Schweitzer et al., 2004; Walker, 2016) . Table 9 identifies the excluded studies along with the reasons for exclusion. There were a total of 17 studies excluded with identified reasons listed in the table. The majority of the studies excluded either did not examine SBRs or focused on high-acuity care settings such as the ICU, NICU, or critical care.
Discussion
Overall, the evidence identified from the 49 studies reviewed was of very poor quality. However, the evidence identified of the highest quality (CEBM 2a and 2b-systematic reviews of cohort studies or individual cohort studies; GRADE C) was not supportive of SBRs for the low-acuity care settings, as it relates to its effect on reducing infection rates (Drahota et al., 2012; Ellison et al., 2014 ; S. J. Harris et al., 2004; Pattison & Robertson, 1996; West et al., 2010; Yokoe et al., 2014) . In reducing infection, the evidence points more toward simple measures such as adherence to handwashing as compared to the effect of SBRs for reducing infection rates, although there is no evidence noted of any relationship between SBRs and handwashing compliance (Agency for Healthcare Research and Quality, 2014; Ampt, Harris, & Maxwell, 2008; Dettenkofer et al., 2004; Hughes, 2008 ; National Institute for Health and Care Excellence, 2014; Noskin & Peterson, 2001; Yokoe et al., 2014) . Additionally, where SBRs were recommended in the lower quality evidence for reducing infection rates, there was a focus on their need in high-acuity patients (e.g., ICUs) or; in specialty areas of the hospital such as maternity care and Obstetrics/Gynecology (S. J. Harris et al.; Janssen et al., 2000) and not with general medical-surgical rooms (Canadian Agency for Drugs and Technologies in Health, 2013; Carter & Barr, 1997; Huisman et al., 2012; Joseph, 2006; Loveday, Pellowe, Jones, & Pratt, 2006) .
. . . the evidence identified of the highest quality (CEBM 2a and 2b-systematic reviews of cohort studies or individual cohort studies; GRADE C) was not supportive of SBRs for the low-acuity care settings, as it relates to its effect on reducing infection rates.
In reducing infection, the evidence points more toward simple measures such as adherence to handwashing as compared to the effect of SBRs for reducing infection rates, although there is no evidence noted of any relationship between SBRs and handwashing compliance.
A second finding was that falls appear to occur more frequently in SBRs as compared to multibedded rooms (CEBM 3a/3b; GRADE C: Huisman et al., 2012; Maben, Griffiths, Penfold, Simon, Pizzo, et al., 2015; Chaudhury et al., 2004 , Singh, 2013 . This finding should be a concern for hospitals, as insurers such as Medicare (Siddiqui, Zuccarelli, Durkin, Wu, & Brotman, 2015) Survey of patients using pre-post hospital design
No mention of single-patient hospital rooms being a factor in patient satisfaction. Study suggests that hospitals should not use outdated facilities as an excuse for achievement of suboptimal patient satisfaction scores. The main driver of patient satisfaction was found to be clinical care and not higher amenity buildings
and some private insurers no longer pay/reimburse for preventable hospital events such as patient falls (Center for Medicare and Medicaid Services, 2016) . Hospital executives may want to consider this finding when deciding to convert to SBRs rather than multibed rooms in low-acuity care settings.
A second finding was that falls appear to occur more frequently in SBRs as compared to multibedded rooms.
The only evidence identified (CEBM 3b; GRADE C) was mainly nonsupportive of SBRs in reducing medication errors in the short-term (e.g., 6 months; Maben, Griffiths, Penfold, Simon, Pizzo, et al., 2015; Simon et al., 2016) .
The only evidence identified (CEBM 3b; GRADE C) was mainly nonsupportive of SBRs in reducing medication errors in the short-term (e.g., 6 months).
Overall, the studies identified, no matter their quality, were supportive of the use of SBRs for improving upon patient satisfaction. Many of these studies were patient surveys with the drawback being that they were not consistent in how the surveys were administered. Some of the surveys were self-developed and not psychometrically tested for reliability and validity (Soutar & Wilson, 1986; Southwell & Winston, 1995; Maben, Griffiths, Penfold, Simon, Pizzo, et al., 2015) . It should also be noted that the highest quality study was not supportive of SBRs for a patient's psychological well-being (Pattison & Robertson, 1996) .
Lastly, the studies on staff preferences and operational efficiencies were supportive of SBRs for maternity services based on lower LOS and lower costs (S. J. Harris et al., 2004) . Since these findings are ward-/unit-specific (i.e., maternity), their findings should not be generalized to the low-acuity care settings throughout the entire hospital.
The GRADE C and D evaluations of the studies evaluated indicate that single-bed hospital rooms have an unclear or mixed effect on any of the identified outcomes. Furthermore, according to GRADE (2016) with GRADES C and D studies, it is recommended that higher quality research be conducted to identify if there is a significant effect.
Summary
This is the first SRL that focused solely on evaluating the relationship between SBRs and clinical outcomes as a measure of the recommendation and/or regulation that SBRs be designed and built on all hospital patient care units regardless of acuity levels. While SBRs may be appropriate for (Maben, Griffiths, Penfold, Simon, Anderson, et al., 2015) Single hospital in the UK which had 100% single inpatient rooms in the entire hospital. Before and after study (prospective case vs. historical controls which were multibedded rooms)
Duplicate of Maben J. Health Services and Delivery Research. 2015 (Maben, Griffiths, Penfold, Simon, Pizzo, et al., 2015 Outcome of inpatient falls in hospitals with 100% single rooms and multibedded wards (Singh, Okeke, & Edwards, 2015) Single hospital in the UK which converted from multibedded rooms to single-bed hospital rooms (prospective case vs. historical control study) examining patient falls Duplicate of Singh I. BMJ. 2013 (Singh, 2013) Note. ICU ¼ intensive care unit; RCT ¼ randomized controlled trial; NICU ¼ neonatal intensive care unit.
high-acuity patient types and patients with infectious disease, there is lack of high-quality evidence supporting their use in low-acuity settings. This systematic review should bring into question recommendations and regulations supporting SBRs throughout the entire hospital.
This is the first SRL that focused solely on evaluating the relationship between SBRs and clinical outcomes as a measure of the recommendation and/or regulation that SBRs be designed and built on all hospital patient care units regardless of acuity levels. While SBRs may be appropriate for high-acuity patient types and patients with infectious disease, there is lack of highquality evidence supporting their use in low-acuity settings. This systematic review should bring into question recommendations and regulations supporting SBRs throughout the entire hospital.
New hospital construction in 2015 was estimated at US$1.85 billion, not including renovations (Becker Hospital Review, 2016) . Since 35 states have adopted the FGI guidelines for SBRs, a significant number of hospitals were likely built with SBRs for all patient types. The rise of consumerism (e.g., patient satisfaction) has been noted as driving the change to SBRs design (Healthcare Facilities Management Magazine, 2016) . The authors of this article pose a question for policy makers: What is of primary importance in designing/building a hospitalimproving patient outcomes or improving patient satisfaction and/or operational efficiencies? If the ultimate goal is patient satisfaction, then policy makers at the state level need to determine if this is a sufficient outcome for recommending that an all SBRs configuration be a requirement for all new construction and/ or renovations. Additionally, it is important to examine any correlation between patient satisfaction and other outcomes such as infection rates, falls, medication errors, narcotic use, adequate sleep, and so on. Some experts (Chatterjee, Tsai, & Jha, 2015) state that focusing on priorities such as patient satisfaction may encourage hospitals to behave more like hotels than care delivery organizations (Chatterjee et al., 2015) . Others state that inclusion of the patient experience (e.g., patient satisfaction) should be judged as a pillar of quality of care, as long as the data are robustly collected and analyzed (Doyle, Lennox, & Bell, 2013) .
The requirement for SBRs may be appropriate based on the condition/acuity of the patient. However, since not every patient is so sick as to require an SBR, a mix of SBRs and multibedded rooms may be appropriate within the hospital setting.
Clinical practice guidelines as promulgated by organizations such as the Society Healthcare Epidemiology of America and published in the journal of Infection Control and Hospital Epidemiology recommend that simple measures such as proper hand hygiene have a greater impact on reducing the infection rate than SBRs (Dettenkofer et al., 2004) . Except for airborne infections and highly contagious diseases where SBRs are recommended, the Center for Disease Control is silent on the issue of SBRs (Siegel, Rhinehart, Jackson, & Chiarello, 2007) . For infection prevention and control purposes, those patients with infections should be in SBRs. Lastly, as it relates to Provincial Infectious Disease Advisory Committee recommendations, SBRs are recommended for patients with hospital-acquired infections (Ontario Agency for Health Protection and Promotion, 2012).
The focus of this analysis was on whether SBRs in a low-acuity acute care hospital setting are necessary to improve patient outcomes and not on the need for acuity adaptable rooms. Some authors (Bonuel & Cesario, 2013) have proposed that acuity adaptable rooms may have a place in the acute care hospital setting SBRs to support a complete range of acuity of patients with similar conditions or disease processes. Acuity adaptable rooms may prove to be an integral part of the patient room mix; however, additional empirical evidence is needed to validate their efficacy, as the vast majority of the published evidence supporting the need for acuity adaptable rooms consists of anecdotal reports and clinical observations (Bonuel & Cesario, 2013) .
Limitations of the Study
Non-English language papers were not evaluated, and excluding non-English papers may have biased the findings. CEBM and GRADE medical evidence assessment instruments were used in evaluating the medical evidence identified. The authors feel these are appropriate instruments considering the outcomes of importance that were being evaluated such as infection, falls, and medication errors. As stated in a prior HERD published review on evidence standards: "The need for such specificity (i.e., CEBM) is critical, because decisions to treat or not to treat patients may lead to morbidity and mortality within certain groups. These are life-and-death decisions that require precision-driven evidence to guide providers in practice" (Stichler, 2010, p. 5) . Furthermore, since specificity of clinical outcomes was needed to evaluate the relationship between SBRs and patient outcomes, the instruments used in this systematic review are widely accepted by the medical community. Such specificity has not been the nature of design practice (Pati, 2011) . If one were to apply LOE for healthcare design (Stichler, 2010) for nonclinical outcomes of importance (e.g., operational efficiencies and financial outcomes), it could be suggested that SBRs in the maternity ward of a hospital should be considered. However, since only one study was identified supporting SBRs for maternity, additional studies would assist in making this a stronger recommendation.
Implications for Practice
High-quality trials (e.g., randomized controlled trials) should be undertaken to evaluate SBRs as compared to multibedded rooms in the low-acuity settings on clinical outcomes such as infection, falls, and medication errors. For studies that do not address morbidity and mortality per se (e.g., patient satisfaction and operational efficiencies), trials of a lower quality may be adequate (e.g., nonrandomized trials). Higher quality evidence would make stronger recommendations for/ against the use of SBRs based on patient satisfaction. The findings of higher quality studies should drive hospital design and construction guidelines and state regulations in the future. In the opinion of these authors, the FGI guidelines should be just that, a guideline, and not state regulations for future hospital construction/renovation as currently appears to be the case.
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